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(54) An apparatus for taking samples 

(57) The invention relates to an apparatus (5) for 
handling measurement strips (1) needed for taking liq- 
uid samples, such as blood samples, the measurement 
strips having porous material for absorbing and analys- 
ing a liquid sample. The apparatus (5), according to the 
invention, is formed of a store (6) of measurement strips 



that receive samples, the store having a compound con- 
struction, a store (7) of used measurement strips and a 
measurement strip feeding mechanism (8,9). The appa- 
ratus has preferably been integrated into a casing, 
which can be connected as part of a mobile phone or a 
corresponding device. 
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Description 

This invention relates to an apparatus tor taking 
samples. The invention relates particularly to an appa- 
ratus for handling measurement strips needed for taking 
liquid samples, such as blood samples. The invention is 
related to the handling of such measurement strips that 
have a gauze dressing, made of porous material, or a 
corresponding pad for absorbing and optically analysing 
a liquid sample. These types of measurement strips are 
used, amongst other things., for the repeated monitoring 
of a patient's blood quality, e.g., for the monitoring of the 
glucose content of the blood of a diabetic patient or the 
measuring of the blood's cholesterol content, which can 
be defined optically on the basis of the colour of a tran- 
silluminating or reflecting ray of light. The invention also 
relates to the measurement strips used in the apparatus. 

Different types of apparatuses are known that make 
blood analyses swiftly and reliably. For example, the 
skin is lanced by means of a small, spring-mounted lan- 
cet, and the drop of blood from the skin is absorbed into 
a small, gauze dressing-like pad. The gauze dressing is 
normally attached to the centre of a narrow piece of plas- 
tic forming a so-called strip. In the plastic strip, there is 
a hole covered with a transparent or coloured film that 
penetrates light, whereto light is directed. By using a 
suitable strip and a calculation model, it is possible to 
define accurately, on the basis of the reflected colour, 
the blood property monitored each time, e.g., the glu- 
cose or cholesterol content. 

A disadvantage of the apparatuses in question, par- 
ticularly in long-term use, is that the measurements 
must be taken where the apparatuses are located, i.e., 
at home, at a workplace or at the doctor's. For example, 
for a diabetic, who has accurate medication times direct- 
ly dependent on the glucose content of the blood, this 
is an impediment to a freedom of movement and living. 

The object of the present invention is to produce 
such an apparatus for the handling of the measurement 
strips needed for taking liquid samples that can be car- 
ried with and easily used everywhere. It is characteristic 
of an apparatus, according to the invention, that it com- 
prises a store for unused measurement strips, a store 
of used measurement strips and a measurement strip 
feeding mechanism. It is characteristic of the measure- 
ment strip, according to the invention, that it comprises 
a frame, surrounding the sample material level with its 
surface area, that exceeds the surface of the sample 
material perpendicularly in relation to said surface area 
forming an edge surrounding the sample material. 

The apparatus, according to the invention, has 
many advantages. The handling of individual strips ends 
and it is possible to place, in the store of the apparatus, 
a number of strips equivalent to at least one week's 
need, depending on the case and as necessary. A user 
of the apparatus can carry it with him and use it wherever 
he goes, i.e., the user no longer has to go to a specific 
place for a test. The measurement strip, according to 



the invention, provides for the measurement strips to be 
packed in a small space in a pile and it also enables a 
measurement strip to be easily handled by means of an 
apparatus according to the invention. 
5 The other preferred embodiments of the invention 
are characterised in what has been presented later in 
the claims. 

In the following, the invention will be discussed in 
detail with the help of examples by referring to the en- 
closed drawings, of which 

Figure 1a and 1b illustrate an example of a meas- 
urement strip, according to the 
invention, as a cross-section and 
i in perspective, 

Figure 2 illustrates measurement strips, 

according to Figure 1, when 
piled, 

Figure 3 illustrates a diagrammatic per- 

spective of an embodiment of an 
apparatus according to the in- 
vention, 

Figures 4a-4f illustrate an operating sequence 

of an apparatus, according to 
Figure 3, and 

Figure 5 illustrates an apparatus, accord- 

ing to the invention, connected to 
a mobile phone. 

Figure 1a illustrates a measurement strip, accord- 
ing to the invention, for use in an apparatus, according 
to the invention, in this exemplary case, a measurement 
strip 1, in the shape of a square, as a cross-section. It 
is essentially formed of three parts; a plastic frame 2, a 
hydroscopic sample pad 3, made of a porous material, 
and a transparent plastic film 4 on the bottom. The frame 
can be approx. 1 - 2 mm thick, and the size of the sample 
pad is, e.g., 8 mm x 8 mm. The frame 2 of the measure- 
ment strip comes slightly above the surface of the sam- 
ple pad 3, whereupon the frame edge 2 protects the 
sample pad when the measurement strips are piled. On 
the lower edge of the frame, there is a thin projection 
which supports and protects the sample pad from below. 
The plastic film 4 can be either colourless or coloured 
for producing a reflecting ray of light of a required colour 
when analysing the sample. Figure 1b illustrates a 
measurement strip as a perspective. The measurement 
strips can be piled one on top of the other as illustrated 
in Figure 2. Using the construction illustrated in Figures 
1 and 2, the measurement strip can be made small in 
size, easy to pile, as well as durable. 

Figure 3 illustrates a storage device 5 according to 
the invention. The apparatus is formed of adjacent stor- 
age boxes 6 and 7, as well as of a slide 8 which closes 
one end of the boxes and can be moved in relation to 
them. The box 6, containing unused measurement 
strips, has been arranged to surrender one measure- 
ment strip 1 into a recess 9, of a corresponding size, of 
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the slide 8 when the slide is in its extreme position, i.e., 
directly below the box 6. When the slide has been drawn 
to its other extreme position, in the direction indicated 
by the arrow, the measurement strip 1 has passed the 
storage box 7, containing used measurement strips, and 
is at an analysing station (see Figure 4d). Naturally, the 
location of the analysing station may be other than un- 
derneath the box 7. A diabetic patient's average weekly 
sampling need is 1 5 times which means that, in the box 

6, there is a pile of at least 15 measurement strips, pref- 
erably about 25 pieces which is a sufficient number for 
the weekly needs of even the more active user. 

Figures 4a - 4f illustrate how the feeding of new 
measurement strips for analysis and the returning of 
used strips into the storage box can be implemented. 
Figure 4a illustrates a storage and feeding device, ac- 
cording to Figure 3, wherein unused measurement 
strips 1 are stored in a pile in the storage box 6, used 
measurement strips 10 are stored in a pile in the box 7 
and wherein one new measurement strip V has been 
transferred into the recess 9 of the slide B by means of 
a spring located in the box 6. When the slide 8 is moved 
slightly in the direction of the arrow, the situation is as 
illustrated in Figure 4b, where the measurement strip V 
is passing the box 7. Unused strips remain in the box 6, 
because the recess in the slide 8, receiving them, is no 
longer underneath the box. The same applies to the box 

7, because the recess 9 only has space for one meas- 
urement strip at a time. When the slide 8 has been trans- 
ferred to its extreme position (Figure 4c), a liquid sam- 
ple, e.g., a drop of blood 12, is dropped on the sample 
pad of the measurement strip V. 

When the slide is drawn back in the direction of the 
arrow, as illustrated in Figure 4d, its recess 9 now con- 
tains a measurement strip 1 0' containing a sample to be 
analysed. The analysis is carried out when the meas- 
urement strip 10' and the recess 9 are located directly 
below the box 7 on an analysing apparatus 11 arranged 
there, which can be formed, e.g., of a source of light 11a, 
having a standard construction, for transmitting a light 
Ls for illuminating the sample pad of the measurement 
strip and of a detector 11b of a reflected light Lr. The 
analysing apparatus and method are not described here 
in more detail. 

After analysing, the measurement strip 10' is trans- 
ferred into the box 7 for used measurement strips, as 
illustrated in Figure 4e, by pushing a device pusher 13 
upwards. At the foot of the box 7, there are flexible claws 
which the device pusher 1 3 temporarily moves aside in 
order to let the measurement strip in the box. When the 
device pusher moves back to its lower position, the 
claws return and hold the used measurement strips 10 
in the box 7. Alternatively, at the foot of the box 7, there 
can be flexible holders which, in the figure, yield up- 
wards but not downwards. In this case, when the device 
pusher 13 pushes the used measurement strip 10' up- 
wards, the holders let the measurement strip through, 
but prevent it from dropping downwards. The boxes 6 



and 7, having a compound construction, are removed 
after the box 7 has become full, whereupon the box 6 is 
correspondingly empty. A corresponding transfer and 
claw construction can also be considered for the box 6 

5 although, in this case, the construction becomes some- 
what more complex. 

When the slide is taken further back to its other ex- 
treme position (figure 4f), we return to the initial situation 
illustrated in Figure 4a. A bottom 20 of the box 6 for un- 

10 used strips is preferably of silica gel, in which case, pos- 
sible moisture is absorbed by it and not by the hydro- 
static sample pads 3 of unused strips. Alternatively, a 
separate silica gel capsule is arranged inside the box 
nearest to the bottom (in place of the last measurement 

15 strip). 

Figure 5 illustrates an apparatus 5, according to the 
invention, connected as part of a mobile phone 14 so 
that it has been placed in a separate analysing unit 16 
on top of a battery pack 1 5 of the mobile phone or it has 

20 been integrated in some other way in connection with 
the battery pack. Thus, the invention also relates to a 
unit wherein, in addition to a storage device, also other 
means needed for taking liquid samples, such as blood 
samples, have been integrated into the same pack. All 

25 the means needed for analysing have been integrated 
into a compact portable analysing unit 16 (to be kept, e. 
g., in the hand or pocket) containing the measurement 
strip storage and feeding device 5, a lancet 17 for lanc- 
ing the skin for taking a blood sample, the analysing de- 

30 vice 11 (see Figure 4d) and a display 18 for presenting 
the results of the analyses. Both the mobile phone 14 
and the analysing unit 16 get the required energy from 
the battery 15. 

Alternatively, the analysing unit 16 may contain in 

35 itself batteries of a mobile phone, in which case, it is 
connected in the place of the mobile phone's battery 
case to replace the mobile phone's battery packet. In 
this case, both the mobile phone 14 and the analysing 
unit 1 6 get the required energy from the batteries includ- 

40 ed in the analysing unit. In both cases, the user of the 
apparatus, according to the invention, can easily carry 
it with him wherever he goes. 

In the case, illustrated in Figure 5, the analysing unit 
16 is used so that the lancet 17 is set (e.g., by a button 

45 located at the edge of the analysing unit, not shown in 
the figure), a finger is set on the lancet, whereupon a 
needle 1 7a of the lancet lances the skin when the lancet 
is released (e.g., by the same button). The needle 17a 
penetrates, preferably by means of a spring force 17b, 

50 with a quick straight movement forwards through a hole 
17c and lances the skin. A hatch 17d of the lancet 17 
can be opened to replace the needle 17a. Alternatively, 
the bottom of the analysing unit 16 opens on a hinge at 
the end of an electronics unit 1 9 of the analysing device, 

55 whereupon new boxes 6 and 7, as well as a new needle 
can be replaced through it. It is also possible to arrange 
a hatch at the point of the mere storage device 5 for 
replacing the boxes. 
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Normally, the slide 8 is located inside the analysing 
unit so that only the outer edge of the slide is shown on 
the level of the edge of the analysing unit. By pushing 
the slide 8 inwards or some other button (not shown), 
the slide 8 and its measurement strip 1 slide forth as 
illustrated in the figure (e.g., with the help of a spring 
force arranged at the other end of the slide). A drop of 
blood from the skin, lanced by the lancet, is placed on 
the measurement strip 1 and the slide is pushed back 
into the apparatus, i.e., inside the analysing unit 16, 
whereupon the source of light 1 1 a, inside the analysing 
device 11 (Figure 4d), transmits the ray of light Ls on to 
the underside of the measurement strip, wheref rom it is 
reflected Lr back on to the detector or photosensor 11b 
located in the analysing device. 

The electronics 1 9 of the analysing device carry out 
programmably the blood analysis by methods known as 
such. The result of the analysis is presented on the dis- 
play 18, controlled by the electronics 19. 

Figure 5 illustrates a compact analysing unit for a 
patient, wherein measurement strips, a lancet and an 
analysing device have been connected to the same unit. 
Thus, the patient can easily carry with him all the nec- 
essary means. In the example, illustrated in Figure 5, 
the unit 16 has been arranged to be connected to a mo- 
bile phone so that it can be easily carried with under 
cover of the mobile phone. The connection to a mobile 
phone enables the results of the analyses to be sent 
through a mobile telephone network using the mobile 
phone. 

This paper presents the implementation and em- 
bodiments of the present invention with the help of ex- 
amples. It is obvious to a person skilled in the art that 
the present invention is not restricted to details of the 
embodiments presented above, and that the invention 
can also be implemented in another form without devi- 
ating from the characteristics of the invention. The em- 
bodiments presented above should be considered illus- 
trative, but not restricting. Thus, the possibilities of im- 
plementing and using the invention are only restricted 
by the enclosed claims. Consequently, the various op- 
tions of implementing the invention as determined by the 
claims, including the equivalent implementations, also 
belong to the scope of the invention. 



Claims 

1. An apparatus (5) for handling measurement strips 
needed for taking liquid samples, the measurement 
strips having liquid absorbing material (3) for ab- 
sorbing and analysing a liquid sample, character- 
ised in that it comprises a store (6) of unused meas- 
urement strips (1 ), a store (7) of used measurement 
strips (10) and a measurement strip feeding mech- 
anism (8, 9, 13). 

2. An apparatus, according to claim 1 , characterised 



in that the apparatus contains two elongated and 
essentially adjacent storage boxes (6, 7) where, in 
the box (6), unused measurement strips (1) have 
been arranged one on top of the other in a pile for 
s being fed out one by one through the end of the box 
and, in the other box (7), the used measurement 
strips (10) have been arranged for being fed in one 
by one through the end of the box into a pile of used 
measurement strips. 

10 

3. An apparatus, according to claim 1 or 2, character- 
ised in that the measurement strips (1 ) are essen- 
tially formed of frames (2), in the shape of a square 
or a rectangle, inside of which an absorbent mate- 
rs rial (3) for absorbing and analysing a liquid sample 

has been placed. 

4. An apparatus, according to claim 1 , 2 or 3, charac- 
terised in that the feeding mechanism of the meas- 

20 urement strips (1) is formed of a slide (8) closing 
one end of the adjacent storage boxes (6,7) and 
moving in relation to them, in a recess (9) of which 
the box (6), containing the unused measurement 
strips (1), has been arranged to surrender one 

25 measurement strip, when the slide is in its extreme 
position, and that the measurement strip (1) has 
been arranged to receive a sample (12), when the 
slide (8) is in its other extreme position, and that the 
measurement strip (1), containing the sample, has 

30 been arranged for being analysed and fed from said 
recess (9) into the box (7), containing used meas- 
urement strips (10), when the slide (8) is in a posi- 
tion between said two extreme positions. 

35 5. An apparatus, according to any one of the claims 
presented above, characterised in that the appa- 
ratus has been integrated into a casing (16), which 
can be connected as part of a mobile phone (14) or 
a corresponding device. 

40 

6. An apparatus, according to any one of the claims 
presented above, characterised in that, in addition, 
it comprises, in the same casing, a sample analys- 
ing apparatus (1 1 ), as well as a lancet (1 7) for lanc- 

45 ing the skin for taking a blood sample. 

7. A measurement strip for taking liquid samples, the 
measurement strip comprising a liquid absorbing 
sample material (3), having a specified surface ar- 

50 ea, for absorbing and analysing a liquid sample, 
characterised in that it comprises a frame (2), sur- 
rounding the sample material level of its surface ar- 
ea, which exceeds the surface of the sample mate- 
rial perpendicularly in relation to said surface area 

55 forming an edge surrounding the sample material. 



4 



BEST AVAILABLE COPY 

EP 0 885 591 A2 




5 



EP 0 885 591 A2 




19. 



16 



^11 




■17b 



17a 



17 



I7d 
-17c 



6 



EP 0 885 591 A2 




Fig. 4a 




Fig. 4c 
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